INTRODUCTION
It is well recognized that the microorganisms can be responsible for the destruction of building material and cultural heritages including the decay of concrete, marble and sandstone 1, 4 . Thus, it is not surprising that the building material can also support the growth of microorganisms, which are responsible for the biodegradation of building material 3 . Actinomycetes which, interalia, grow on the surface of the building wall might discolour the cemented or painted surface but also by excreting metabolic products. Thus, the colonization of external surfaces of buildings by microorganisms cause the aesthetically unacceptable appearance of wall surfaces by biogenic pigment 2 and the production of extracellular polymeric substances that cause mechanical stress to the mineral structure due to shrinking and swelling cycles of these colloidal biogenic slimes inside the pore system. However, mycelia of the actinomycetes and fungi can penetrate into the paint layer and its grounding, resulting in the mechanical destruction of the cultural heritage and building.
DNA based techniques of identification of microorganisms have revealed that the conventional microbiological efforts to isolate actinomycetes present in building wall material. To obtain a better understanding of the microbial community and potential role of actinomycetes in the process of degradation of building material; we applied the molecular approach of PCR amplified gene fragments coding for 16S rRNA. The 16S rDNA fragments of DNA of actinomycetes, which could be isolate from building wall material by conventional microbiological techniques were sequenced and analysed phylogenetically. Our results demonstrate that the molecular biological approach is a potential tool to identify the actinomycetes in biodegradation process.
MATERIAL AND METHODS
Sample collection: The samples were collected from different sites of building wall material at Hardwar region. The samples were taken from an area which showed a rosy and dirty swelling cover of various intensities by scrapping off surface material and wall plaster to a depth of 1-5 mm. The total sample was split into two parts. One part was used for isolation of aerobic and heterotrophic actinomycetes by standard cultivation techniques and the second part used for scanning electron microscopy.
Electron microscopy: Particles of the samples were mounted with aluminium stubs and sputter coated to a 3 nm depth with gold platinum (80:20), using a magnetic sputter coater. Electron micrography was performed with a Hitachi S-4100 scanning electron microscope.
Isolation of actinomycetes:
The sample material from biodegraded wall was suspended into saline solution and shaken for 15 minutes to remove the intensities from the particles 5 and transferred to agar plates in dilution from 10 . The following media were used: actinomycetes agar, nutrient agar, nutrient broth, glycerol asparagine agar, streptomycetes agar. The plates were incubated at 28˚C for 3-7 days. The number of CFU was determined every 3 days. Isolation of well defined single colonies resulted in the isolation of twenty nine isolates as pure culture and three isolates out of them further selected for identification by 16S rDNA sequencing.
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Sequencing of 16S rDNA fragments: DNA extracted 8 from isolates of actinomycetes and DNA eluted from the excised DGGF bands were reamplified with the same forward primer (5'-CCTACGGGAGGCAGCAG-3') including an additional sequence extension (5'-AAAATTAACCCTCACTAAAG-3') at its 5; end the reverse primer (5'-ATTACCGCGGCTGCTGG-3') with the additional sequence (5'-AAATTCACACAGGAAACAG-3') at its 5' end to facilitate DNA sequence analysis. The newly obtained PCR fragments were purified 7 and sequenced directly with a LI-COR model 4000L automatic sequencing system.
Identification of actinomycetes by comparative
sequence analysis: The sequence obtained from the isolated actinomycetes and DGGE bands were send to the ribosomal database project 8 and to the EMBL nucleotide sequence database for comparison. The similarity rank tool of the RDP and the FASTA search option for the EMBL database were used to search for close evolutionary relatives. Prealigned sequences of representatives of several groups were obtained and used for the identification of similarities to test sequences.
RESULTS AND DISSCUSION

Electron microscopy of biodegraded wall material
The electron microscopy of a biodegraded wall sample, which was taken from the surface, revealed a dense microbial colonization of the material (Figure 1) . The dominant colonizing microorganisms showed filamentous morphologies ranging in length from 4 to 15 um. The filaments not only were attached to the material but above grew with in the inter sticks of the material occasionally forming tuberous growths. Figure 2 suggests that the growth of these microorganisms resulted in a loosening of the consistency of the ground material. Isolation of actinomycetes from building wall: As all the isolation process twenty nine isolates of actinomycetes were isolated. On the basis of morphological, physiological characteristic it was said to be isolates belong to actinomycetes family and the all isolates were classified into three groups. Three isolates (A 11 , A 20 , A 27 ) which shows better antimicrobial potential, were chosen for further study. 
Phylogentic classification of isolates of actinomycetes:
The alignment of the nucleotide sequence (749 base pair) of actinomycetes isolates were done through matching with the 16S rRNA reported gene sequence in the gene bank. The data base of national centre for biotechnological information (NCBI) basic local alignment search tool (BLAST) available at (www.ncbi-nlm-ningov) was used to compare the isolate strains with sequence of the reference species of the isolates A 11, A 20 and A 27 contained in genomic database bank and produced a ethidium bromide stained gel separation pattern of actinobacteria DNA fragment coding for 16S r RNA (Figure 3 ). The The result exhibited similarity 91% with 10 strains from the uncultured known species of Streptomyces, Nocardia and Micromonospora. The 16S rRNA nucleotide sequence of Streptomyces, Nocardia and Micromonospora consisted of 749 bp each and the G-C content was 70%. These results were in accordance to many authors who mentioned that the G-C content of the actinomycetes DNA is 69-78% 7 . Modern identification system are based on 16S rRNA sequence data, which have provided valuable information about test isolates (A 11, A 20 and A 27 ) systematically and then have been used to identify several new isolates 10 . For data analysis, the phylogenetic tree in Figure 4 was derived from the distance matrices using neighbor joining method 12 .
.
Figure 4: Phylogenetic tree (evolutionary relationships of 26 taxa)
A phylogenetic tree was constructed based on a 1216 bp alignment of the cloned PCR amplicons and known actinomycete sequences (Figure 4 ). The actinomycete 16S rDNA sequences amplified from DNA isolated from isolates of building walls affiliated with several clusters in the phylogenetic tree. 
CONCLUSION
Actinomycetes contribute to the mechanical destruction of wall materials as a result of the production of mycelia, which grow into the building material and its grounding.
By using conventional microbiological techniques, we could also isolate bacteria of this group. They were identified by 16S rDNA sequence analysis. All twenty nine isolates are categories into three groups. Thirteen isolates are Gram-positive actinobacteria with high G-C content, i.e., the actinomycete lineage and belongs to the Streptomycetes species. Nine isolates of actinomycetes belong to Nocardia species and the seven isolates which categories on the basis of morphological, physio-chemical and molecular characteristics and seven isolates related to the Micromonospora. Although previously not identified on wall material, actinobacteria are ubiquitous aerobic, heterotrophic organisms. The kind of damage that actinobacteria can do to wall paints has not yet been clarified; however, since they can live on a wide variety of compounds, including aliphatic alcohols, some amino acids, decarboxylic and fatty acids, unbranched hydrocarbons and sugars, they may also use organic compounds, which are usually present in the paint layer of buildings wall 3 , as a carbon source. Future activities will focus on three aspects:
1. Sequencing of more bands from the gene sequences pattern to explore the microbial diversity in more detail, 2. Attempting to isolate bacteria related to PCR based 16S rDNA sequences such as anaerobic and halotolerant bacteria, and 3. Determining the abundance of particular actinobacterial groups which have been found either by microbial isolation or by PCR based analysis 11 .
It is hoped that an integrated approach of molecular and microbiological techniques will lead to a better understanding of the composition of bacterial species on ancient wall materials and to new ways to restore and conserve this cultural heritage.
